Abstract:-The effect of failure of cables under different levels of corrosion on the structural behavior of cable stayed bridge will be a prominent aspect for the analysis of a cable stayed bridge. With respect to that view, the static response of the cable stayed bridge moving loads subjected to corrosion in different levels has been studied in the present work. The cable stayed bridges are subjected to loads and corrosion in fluctuating manner which will generate the differential displacement of pylon and deck. H shape pylon and single shape pylon are analyzed by time history analysis for 0%, 10% 25%, 50% and failure stages of corrosion. And the load received by the moving load on pylons in different locations and parameters like displacement, acceleration, period and frequencies are also studied. The above studies give the output that the pylon in the middle location is under least displacement compared to the end locations and the H shaped pylon expresses suitability within permissible limits. The time history studies on Bhuj and Elecentro earthquakes are also extracted, analyzed and checked for the suitability of H shape and Single pylon.
INTRODUCTION
The History of Cable Stayed Bridge dates back to the year 1595, found in a book by the Venetian inventor (Bernard et al., 1988) . Many cable-stayed and suspension bridges have been designed and developed since the year 1595 such as the Albert Bridge and the Brooklyn Bridge (Wilson and Gravelle, 1991). Cable stayed bridges have then been later constructed all around the world. The Swedish Stromsund bridge designed in 1955 is known as the first modern cable-stayed bridge. The main span length of the bridge is 182 m and the total length of the bridge is 332 m and it was opened in 1956. It was the largest cable-stayed bridge at that time. The bridge was constructed by a German named Franz Dischinger who was a pioneer in construction of cable-stayed bridge. The designers then realized that cablestayed style requires fewer materials for cables and deck and can be erected in a much easier way than Suspension bridges. This is mainly due the advances in design, construction method and the availability in high strength steel cables. The Theodor Heuss bridge was the second largest cable-stayed bridge and it was erected in 1957 across the Rhine river at Dusseldrof. It had side spans of 108 m and a main span of 260 m which was larger than the Stromsund. It had a harp cable arrangement with parallel stays and a pylon composed of two free-standing posts fixed to deck. The reason for choosing harp style was for its aesthetic appearance. The Severins Bridge in Koln which was designed in 1961 was the first fan arrangement cable stayed bridge, which had an A-shape pylon. In this bridge, the cross section of the deck was similar to the deck used in Theodor Bridge. The first bridge to use the semi fan arrangement was the Flehe Bridge erected in 1979 in Germany. Now a days the semi fan arrangement is the most commonly used type of cable arrangement for cable-stayed bridges.
Methodology
In the present study effect of various cable-stayed bridge configurations on the response (behavior) of already constructed cable-stayed bridge will be studied with the help of static, moving load and earthquake analysis and at the end out of this cable forces, displacement and acceleration of the components of the cable stayed bridge will be obtained. Effect of dead load and moving loads will be considered according to the code IRC 20 and IRC: . Three types of pylons are considered for the 2 span 3 pylon cable-stayed bridge i.e. H-shape pylon and single pylon. The bridge is tested for four different levels of cable corrosion namely 10%, 25%, 50% and for failure of cables. The software used for the analysis will be SAP-2000 and the codes used will be IS-1893-2002, IRC 20 and IRC 6-1966.
DIMENSIONAL DESCREPTION
In this study a typical 2 span 3 pylon cable-stayed bridge is chosen. The span, cable arrangement and the dimension of the deck remains the same for all the models. The total length of the bridge is 610m with two main spans which are both 210 m in length. As one can see in the figure the deck superstructure is supported by stay cables with a semi-fan arrangement. The whole bridge is composed of 120 stay cables. The precast concrete deck has thickness of 0.3 m and a width of 22 m. The diameter of the stay cables is 0.313 m. The height of the pylon in all the models is 15 m below the deck and reaches to a height of 60 m above the deck level. The stay cables are arranged from a height of 5 m below the top of the pylon and spaced equally at a distance of 2 m from the top most pylon. A total number of 10 anchorage points are present on one side of pylon. The cable is made of steel strands of diameter 7mm and one cable consists of 100 such strands. The cross sectional area of each cable is 7696 mm 2 . 
Results

Static
The following parametric results are extracted from the software SAP 2000 and graphs are plotted for the respective parameters using EXCEL spread sheets for all the fifteen models as given in the Observations: In H shaped pylon cables which are close to the pylon will exhibits maximum cables forces. The above graph plotted for corrosion and cable force shows that cable subjected to corrosion retains their cable force up to 25% corrosion. After that at 50% corrosion cable strength will reduce drastically nearly half of the prior that is from 216.332KN at 25% to 143.428KN at 50% corrosion. Observations: In single pylon bridge cables which are close to the pylon will exhibits maximum cables forces. The above graph plotted for corrosion and cable force shows that cable subjected to corrosion retains their cable force up to 25% corrosion. After that at 50% corrosion cable strength will reduce drastically nearly half of the prior that is from 260.884KN at 25% to 172.397KN @50% corrosion. From the plotted bar chart for deck acceleration it is observed that H shaped pylons exhibits least acceleration of 0.437mm/sec 2 at 50% corrosion and a maxim.um acceleration of 0.5412 mm/sec 2 at no corrosion stage. The bar chart indicates that the deck acceleration decreases with increase in corrosion percentage and is least at failure stage. Whereas single pylon exhibits least acceleration of 0.1448mm/sec 2 at 50% corrosion and maximum acceleration of 0.2362mm/sec 2 when subjected to corrosion at failure. From the plotted bar chart for displacement it is observed that H shaped pylon exhibits least deflection of 36.44mm at No corrosion stage and a maximum of 38.25mm at failure stage which indicates that we can see that deflection increases with increase in corrosion but there is a gradual drop at 50% corrosion stage and later increases at failure stage which is the maximum deflection. Whereas single pylon exhibits least deflection of 21.11mm at 50% corrosion and maximum deflection of 58.93mm when subjected to corrosion at failure. From the plotted bar chart for deck displacement it is observed that H shaped pylon exhibits least deflection of 0.5098mm at 50% corrosion stage and maximum deflection of 0.636 mm when subjected to 0% corrosion which indicates that deck displacement decreases with increase in corrosion. Single pylon exhibits a maximum deflection of 58.93mm at failure stage and a least deflection of 29.11mm at 50% corrosion stage. 2 mm when subjected to corrosion at failure.  H shaped pylon exhibits least deck deflection of 0.509mm at 50% corrosion and maximum deflection of 0.636mm when subjected to 0% corrosion.
Time History Results
Bhuj Earthquake
Elcentro Earthquake
 H shaped pylons exhibit least deck acceleration of 0.1708m/sec 2 at 50% corrosion and 0.2229 mm/sec 2 acceleration at drastic failure. Whereas single pylon exhibits least acceleration of 0.5382mm/sec 2 at 50% corrosion and maximum acceleration of 0.9666mm/sec 2 when subjected to corrosion at failure.
From all the above observations on we can conclude that H shaped pylons show satisfactory performance by the parametric observations on displacement, period frequency and acceleration with respect to Single pylon bridge except the deviated deck displacement and acceleration parameters to be considered for analysis and design.
